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Summary

This study was carried out to investigate the changes of blood chemical
values in 61 crossbred calves at 1 day. 1 week, 2 weeks, 4 weeks and 9
weeks of age, respectively. The blood chemical values of calves with
diarrhea were compared with those of normal calves, and blood chemical
values were compared for groups of calves with weight gain divided into four

ranges; up to 0.9 kg/wk, 1.0~39 kg/wk, 4.0~69 kg/wk and over 7.0 kg/wk.

The results obtained in this study show that the mean values and
standard deviation of red blood cell (RBC) and packed cell volume (PCV) of
normal calves at 1 day of age (806.7%56.5 10"/t and 33.8+5.2 %) decreased
at 1 week of age and increased at 2 and 4 weeks of age. The PCV of
normal calves at 9 weeks of age (326=2.3 %) was significantly lower than
that at 2 and 4 weeks of age (p<0.05). Total protein of normal calves at 1
day of age (68=05 g/100mi) decreased to 6.4+06 g/100ml at 1 week and
increased to 7.0+0.7 g/100ml at 2 weeks. After 2 weeks of age, total protein
tended to decrease gradually to 9 weeks of age. Glucose of normal calves at
9 weeks of age (78*4 mg/100ml) was significantly lower than that at 1
week (110*+8 mg/100ml)(p<0.01).

At all ages, RBC, white blood cell (WBC), PCV and fibrinogen of calves
with diarrhea were higher than those of normal calves. RBC and PCV of
calves with diarrhea at 1 week of age (929.7=39.7 10w and 423204 %)
were significantly higher than those of normal calves at 1 week (786.4%80.9
10%/ 4 and 32.2=3.8 %)(p<0.05), which suggest that diarrhea at this age can
be dangerous. The weekly weight gain was an average of 4.2 kg/wk from
birth to 9 weeks. RBC, PCV, fibrinogen, total protein and vitamin E of
calves with weight gain more than 4.0 kg/wk were higher than those of

calves with weight gain less than 4.0 kg/wk.



From the above results we obtained elementary data for the diagnosis of
nutritional disease and diarrhea in suckling calves. The data support the
importance of providing high quality feed from 4 weeks to 9 weeks of age

for satisfactory weight gain of calves.
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B Aol 3 TAEDTA Ky 2@ vacutainer tube(Becton-Dickinson,
USA)9} M) 5 2] &2 vacutainer tube(Becton-Dickinson, USA)E A}&3to) 2z}
Zt 3ml, 10ml E4& AHPstAch
S WY EA F o g APAE A, EHES ARA gAE
S3aAZ F 3000rpmell A 1027 A4t ek F HAIY w7tz WE(-25
C) st
RBC® WBC¥ particle counter(Erma PC-607, Japan)E& o] &3ty ZA 3
o PCVE microhematocritd & o] &34tk dH 4 Y(fibrinogen, Fib.)&
Schalm® (Benjamin, 1978)d1 &3t Z=AH3t9c. TP:  refractometer(AO
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©2

spencer, USA)E o]&3lg 5., Cax  Orthocresolphthalein complexone® (%%
kit, Korea), BUN# glucoset &2 (9%F kit, Korea)22 A 4. 18
el Ex 8 3 H(Storer, 1974)& ©]&3te ZA A h

AFERELE ¢ F 1458 9572 oiF 13 A FA(Tanita Model 1609,
Japan; 7} 200HD, Korea)E& A}&3led =Astdxn, £33 FAFol wetrd 09
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1. ZR7| EYatsx|

T, 97 Aol 73 ForAe}t HALE i U F

Z27% Yoldtz) Wil Table 13 24
o] 806.7 365 107/ wol A 15 786.4=809 10"/uz2 7
A% F 230 8412+506 10Y/u 2, 45 olE 8842=842 10%w 2 Z718td 1,
9ol e 81784205 10wz #Aastdtt. HAE st $obxle] RBCE 159
929.7=39.7 10" /w2 A4 $otxe RBCET #o4 A E%en(p<0.05), 2
Folx A4 oz 9 RBCEY ®& g el

PCVE £ F 196l 338-52 %ollA 150 322238 %2 24 ¥ 25
& 362+16 %E. 474 E 380-35 %5 F7HaA R, 9FdlE 326423 %
Aastgen, 43 g2 157 @rd foA4 dA FRHov(p<o05), 9F &2 23
9 4F 9] R FA A FAHp<0.05). BAE 3= FobAY PCVeE 1F
ol 423204 %2 HA Folxo PCVEY i K443 UA &%29 (p<0.0l),
7+ Fol= A4 Folx9 PCVEY ¥& gg JYeluiddd

WBCE 2o § 120] 10133=2912 /dol M o5 Z7h5wA 9%l
13280=768 /ol At AAstE $otxlel WBCE Zt Fol B4 Fobxe] WBC
Boh o

Fib.& &3 & 199 350+96 mg/100mll A 15 500100 mg/100mlZ 3
7bg F, 2FelE 450171 mg/l00mlZ  FAFFen, 4FoE 5672160
mg/100ml2 Z7+8 ¥, 9F o] 500=253 mg/100ml2 ©A] ZAs o dALst
t $olA9 Fib.& zt Fol A4 FotA9 Fib.B2th & @& Yeh iAo

TPE 23 ¥ 190 68105 g/100mINA 1FolE 64£06 g/100ml2 ZA
3 F, 2FdE 7007 g/100ml2 F7H8tE R, 9Fol€ 6.0104 g/100ml2 #H&
sttt HABtE FobAle TPe A FotART 157 & zol7F ARy 2
Folle 2 o7t UM
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Table 1. Hematological values of suckling calves according to age

A N/ No. of RBC PCV WBC Fib. TP
Age
€€ D heads (10" i) (%) () (mg/100ml)  (g/100mb)
Iday N 6 806.7~36.3" 338=3.2 10,133x2912 30=96 68=05
N 6 786.47R0.9" 322-38" 10630 2,472 300= 100 6406
1wk
D 3 929.7=39.7% 423204  13600=4,186 883+365 7002
N 6 8412306 362-16" 10,933 £2,135 450171 7007
2wks
D 5 9003495 400=28 16,225+ 7495 7751205 7014
N 6 8342=842 380+35% 11,333 1,900 67160 6.8=-07
4wks
D 7 997.7=201.3 40.0*49 12,514 = 1,607 700+304 6206
N 6 817.8=205 32623 13,280 =768 300%253 6.0=04
9wks
D 5 895.8=208.8 36.0x52 13,460 = 3,987 760185 6.1xX06
N; normal, D diarrhea, wk; week, Mean = SD

Aalic.

B:

*; p<0.01)

; significantly differential pairs according to weeks(p<0.05)

P. significantly differential pairs between normal and diarrhea(p<0.05,



2) gy slstx]e] Wizt

B 3 1Y, 157, 25, 47, 95 Ao A7 Fobxgt HAIE &1 Ye F
oz ZHE] AMFsted ZAT AR W Table 29 2

Calcium& &9 £ 199 11.3%09 mg/100mlolA 25742 9314
mg/100ml2 ZAsg 1, 45 107517 mg/100ml2 F7Fg F, 9Fel& 101+
1.2 mg/100ml2 7ZtAastgct. dasts $o1A9  calciume 159 7.9£06
mg/100mlZ A4 Folxlmoh 15 Fo44 A FRAL(p<O.01). 2 Folle
AR T
BUNS Erut & 199 11126 mg/100mlolA 1Fe& 11=15 mg/100mlE

el atoltel

et 2, 4F 742 743 ¥ 9F o E 9423 mg/10mlE F7het . A Abet
£ $olz el BUNE A4 $obxle] BUNZ oFzte] x}o] gvho] Uit

Glucoses #T ¥ 190 96+23 mg/100mlol A 150+ 110=8 mg/100ml
g2 Z71% &, 9571 #asdoed, 95 g 784 mg/l00mle 15 #¢rRT F
o4 A $kh(p<0.0l). HALSE FobAo glucoses A FotA g fFeofA
AE Zoj7h AAH.

Vit. Ex 2% & 19 118+31 xg/100mlol A 7= o] 150& 184£61 ug
/100ml, 2F o= 190=89 pg/100mlE YELWU D, 45 150158 1g/100mlE
A8tgon, 9FolE 174175 4g/100ml2 F7H3FAth AARStE FobA9 Vit E
B AN $olAEY 159 25 2 47 2oy 9T o



Table 2. Blood chemical values of suckling calves according to age

. No. of Ca BUN Glucose Vit E

Age ND ) )
heads (mg100ml) (mg. 100mD (mg.'100ml) (g100ml)

1dav N 6 11.3=09 11x26 %623 11831

N 6 10.7=05" 11=15 110=8* 184 =61
Twk

D 3 79=06" 1245 99z 146 =99

N 6 93=14 1022 91=19 190 = 89
2wks

D 3 105=1.0 9x17 9446 125=60

N 6 10717 8*14 H=12 150 =58
Jwks

D 7 98=19 1026 89311 12560

N 6 101=12 9x23 84 174%75
9wks

D 5 10109 9+33 76 =31 18825

Aa, significantly differential pairs according to weeks(p<0.01)

Bh

; significantly differential pairs between normal and diarrhea(p<0.01)



2. SN0 WE HAH3ER

5 F 1del M 95712 wfjF A FE FAAYY FF AT FAFE 4.2
kgolth. oS F3U FAHL 7|FoZ 39 09 kgolsdh 1.0~39 kg, 40~
69 kg, 181 70 kgold To® vUFAL VIE AFTER wel EA5RA o
#& Fste Yebd An = Table 3, 49 gk

ZA 2o watd UrolA 59 RBC, WBC, PCV, Fib., TP, glucose 12
T Vit Ev $A%0) 5845 22 g2 YA TPE 40~69 kgd FA
T 70 kg o1d FATAA 09 kg °ldty FATRG Fo448 dA =AU

(p<0.05).
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Table 3. Hematological values of suckling calves according to weekly

weight gain

. RBC WBC PCV Fib.
WG No. of head .
(10" ut') () %) (mg.'100ml)
<0.9kg 10 806129 11517 = 2883 316=58 483+173
1.0~39kg 53 838 =203 11419+ 4171 329=77 315* 186
40~6.9kg 48 841155 11194+ 4482 332=30 581 =202
>7.0kg 19 842167 12885 = 6690 35.816.6 573165

WG weight gain

Table 4. Blood chemical values of suckling calves according to weekly

weight gain
. TP BUN Glucose Vit. E
WG No. of head

(g/100ml) {mg/100ml) (mg/100m (1g/100ml)

<0.9kg 10 57209 11921 90*21 121£53.2
1.0~39kg 33 62710 99+38 78%25 134£63.3
4.0~69kg 48 63x1.1% 80+30 9% *30 153+87.3
>7.0kg 19 65x0.8% 99+46 9332 167938

A2 . significantly differential pairs(p<0.05)
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v. = %

A%l FolA7t £ o] fetE AUAYLE ¢/ F3NA F43 glucose?!
d A5 & AdHAMEAEE Ao Add 24 2wak(volatile fatty acids;
VFA)ol F ouvxfdoz vty A duf, LH7eE ol2idh el HEr) gL
71 Hell dojyag Fopxle vMgd AFdE vIztsted AAzb $Asy] 4
THRadostits &, 1994). tiF&o Folx] HAle €5F& Futsted], oo o)
19902 Aud v 34 HAY ZSoe Wi #Mdol F2 &5 o
ol #28 & de gFFdol FalshA Frtn Ak 12y Aol Ao
e g5FY Aite BHE AF WEE(ET %E YEUY, o8 <kFe A3

T, e gadA, ZROREFEAYE, PCV, TPE A9 #Ad3igz g

Aot BE ER7]Y FobA HALEE 5~6 %olA % AALA Alole 50 %7t
d7]1% #ci(Radostits 5, 1994).

FRGHE dotR7] AF FHAPA FE o2 Compton Aol AHAH
© 2% RBC, PCV, TP, Ca, BUN, glucoseE A%3t% tHBlowey, 1975). 2] 1
S22 el Ye @ WBCS Fib.el £715 1, Hoppe $(1993)% o] %
(1994)& AWz Ald Vit. E7F ¥oz &g

HAG4} 35 Fo RBCS PCVel W3le) #3led Schalm(1961)2 ¥3 @
Yol = 740 10°/u09k 485 %, 1FolE 750 10°/u9t 424 %, 25l 770 10%/u
9} 430 %, 45l e 850 10%/u s} 46.4 %, 85+ 810 10/t 404 % 31
I, (1974 BT FYolE 787 10Yueet 335 %, 15E 860 107wt 331
%, 27 813 10wt 32.7 %, 4FoE 872 10%/us} 337 %, 8FolE 968
10w} 378 %2t Bk B APAME BT F 15 4 #asdnt
7t 2083 7x] A F71stthE Schalm(1961)3) ©}(1974)2] | F 343 dA =
ARG oy 9FollE FA3AT oleld AF}s ATFAS "W Rug 4
ol tt2 3, Ao W& PCVY HAFLEE FFF AsFAHd 50 detA Aol
7 UAE AoE Aztdr.

WBCS] Wslo] #g HuojA A4 FE 35, 4% T4 A 2AY
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AR
TPe] #sle] #ated Miller 5(1961b)2 =219 29 F4b 2ol vl
wotou 29l s Frlsted 4@ 7bA] W ot o F SEtAE 2F
oY Baslson, A(1965b)3 B S(1989b) AdFAA 7.3x0.1
g/100ml%t 8903 g/100migtx &ch. B AgA TP 170 #FAsdAd7t
27l e Z7hEAa, I olFoE Mzt #AisAch 2yn B1SHHA d T
(1989b)e] AEche Bgtrh # 4@ He] e d7AEe YA R o
FE FAEES A¥ol A7 Wiolth a8ln 25 olFo TP ol #id
RE o] A7e)l FAol BRF URAE FE3] FH3A FR7] HFo2 AR
% Ca9 ¥&& Z2olA A(1965b)2] 108+0.1 mg/100ml# o= A=
g x3tg oy 7 5(1989b)2) 116=0.8 mg/100mlEthe 2okt
¥xy 2 BUNY ®%& AdA A(1965b)2 136103 mg/100mlelzt L 3%
o9, 7 5(1989b)€ 16.4=23 mg/100mlelet L 31, & F(1990)2 18.1*50
mg/100mlgt 2 Pk B A7 ME 100224 mg/100mI2 o A& 4
Huol g ZHEHPEY oE AFE Z2FY 4 ASwyel BuiAlRe F9

b 2RsA RaE 2e Uedo,

834 % glucosed] #3to Boda $(1962)& WYl A 3 F glucose?t 7
A25E olfE Al 1971 g watA dyzxdel {32 VFAZ »vHH 7]

GgEolatn shd:, AclA 7 S(1989b)L 47.1 =34 mg/l00mlolg &R ow,
T E(1990)2 882264 mg/100mlielgt &t B A&oA glucosed] MEXF
& Boda $(1962)9 A3z W& AFE e, ¥ S(198%)# = T
(1990)¢] 4HRtiE 9397180 mg/l00mIZ E& AL detlded, olie

e A7Ase TAFEY Ay B AgelA olgE FATESL] dHol

ox
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7] gEolet Abged

g3 % Vit. E9 #3ld di&l JEE F(1991) ¥lS% 1d#EeA 1965
438 pg/100mlolet B uald o 5(1994) 1A v K&l 42991772
pg/100mlel otk B odgdch 8 AgdMe A4 FobAldlAM 161.3£702 ug
/100mlet AAletE $olAo A 15722805 pg/100mIZ ©h &8 AFAES] HHB
ot @A JEebd D, o] 5(1994)0] Vit. E9] sE7F 200 pg/100ml )&k FH 5ol
AP Tl Yelddn stgoenz oo v Fol & HAFPM ved ZAE B
AFLd A AFSEE FolXE9 Vit E ZFFo] dAEER ol #g AF
7 23 AAolth Reffett 5(1983)7 Droke®t Loerch(1989)7F Vit. EE F 4%
S o AAo] Frixlo] AY WA go] ZaHYy Yo F Vit EZF e
Al 71el Vit Efol7b a3ttt

AALshE golx oA RBCS PCVE 136 9297 10w 9t 423 %2 B4 &
olAEY foA AA EROH(P<0.05 : p<O0l), TPE A FohARY =%
C o) RE 3H(1990)0] FAE upe} o] HAE FHoE A&H Fo Hole
A4ZA4E vdehua] edkAgt g57F Astdd ez AzZbH o] Alzlde
Fobx]e] Aol nxEs dFgx F Holtk WBCS Fib.& HAlsts Fobxe 7
2= Z Foig & 32 JeEhAdEd, oy FEoR do FrhHE e
g, £8 HAslE FolAl9 Cast Vit E7F G FotAlRt we AL
AraZ Qs FolA ]S F4t FoiE W2 o yGdH,

Atgul R APolM FEEFAIRE Fo% 29 RBC7/I BREAIRE F9%
A5 #ETY F9d4 dA =3t 9 HGreig9t Bayne, 1956). Maiga 5
(1994)& Fotxlo] H|7Fx 5387 dWdg F23 S48 9o FAFol
Z7tegdn d9x, B dPAAME FA o] 40 kgeldd T4 RBC, PCV %
TPE ®2 @& Jehuidd old Ax5S FTEstd & o HA43stx = ¢
o] AoAHE HWrletE 83 HEE o]8¥ £ glon, ZAMIFL mol] s
Mg BEALRY 3] et

N
-

£a

ku

lo

ooz B AyeMe TRV FobAed AAEHA A JES A
Atk 2ln dAlske Fobeh B Hopxel HARRAE v & o
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FRolA g42 A% RBCS PCV7E fo4 A Z71Edch 2882 o] A
Zlole Aol vzl ¥ F RHol7] W&ol FolAdA B ZE& B[
879 £ Fopzo FHALG 57 AHMe B¢ Foll fFo]l HE 2S

T #8& SV 4F ol Fele FolAdAl EFAIRE TudE o] v
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v.2 &

AFE S WA g SN FobA 26% 1
4%, 9FHo ANEE Folx|o] dAseta e WHEE vl P, HArss F
2ol izt E 22 Fo F4 FolAg vlusgn ax L FF Fo
2 3BpFE Wdez F3 FAZA BS3A 09 kgold, 1.0~39 kg, 40~69 kg,
70 kgold Tox o TE e ¥AsstxE Hlustd g3 2e& 2
HE A

N

1. B4 $okxel RBCS PCVE 150 198t A3t 78642809 10%/ust
322+38 %& UL, 4FoE 1580 ZF75o 8842842 107/ met 380
+35 %& Jehdow, 9FdlE= 81781205 10%/wst 326+23 %2 TAsY
th. 9529 PCV &2 259 430 Hlaf fo4 A 228U thp<0.05). TPE
T F 1570 1R #AT §F 2Fode 1A 70207 g/100mlE YERHA
ou, I F 9F7HA A gide BFE JERIAT. Glucose®] 9F g 78*4
mg/100mlE 15 % 110£8 mg/100mlIEth #9A4 AA 2 AHp<0.01).

2. AAtstE Fobxlel 153 RBCS PCV 2 929.7+39.7 107w 3} 423204 %2
Aa otz gro FoAM UA EFL FHAE JEMN A LB (p<0.05), WBC
¢} Fib.2 B4 $olxeth 2 F42E Yehli oy Fo44& AU

3. ok FN HF FAFL 42 kgl 2, FL FAFLE 7Fo sl Yy
<

o F F Aol 40 kgoldd TolAM RBC, PCV, Fib, TP, Vit. E7} =

32

AR HE Ef7] FohA ) FAHANE AAGGom, Base 17
4o folAE B4R @ F%ol 2 Ao uehdth 2em AFAGANA AL
et golAE 1Y oo AR 3718 Al RFAEE FFshelo wrh
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